Objective: A forceps-assisted vaginal delivery is a well-recognized risk factor for anal sphincter injury. Some studies have shown that occiput posterior (OP) fetal head position is also associated with an increased risk for third-or fourth-degree lacerations. The objective of this study was to assess whether OP position confers an incrementally increased risk for anal sphincter injury above that present with forceps deliveries. Study design: This was a retrospective cohort study of 588 singleton, cephalic, forceps-assisted vaginal deliveries performed at our institution between January 1996 and October 2003. Maternal demographics, labor and delivery characteristics, and neonatal factors were examined. Statistical analysis consisted of univariate statistics, Student t test, c 2 , and logistic regression. Results: The prevalence of occiput anterior (OA) and OP positions was 88.4% and 11.6%, respectively. The groups were similar in age, marital status, body mass index, use of epidural, frequency of inductions, episiotomies, and shoulder dystocias. The OA group had a higher frequency of rotational forceps (16.2% vs 5.9%, P = .03), greater birth weights (3304 G 526 g vs 3092 G 777 g, P = .004), and a larger percentage of white women (48.8% vs 34.3%, P = .04). Overall, 35% of forceps deliveries resulted in a third-or fourth-degree laceration. Anal sphincter injury occurred significantly more often in the OP group compared with the OA group (51.5% vs 32.9%, P = .003), giving an odds ratio of 2.2 (CI: 1.3-3.6). In a logistic regression model that controlled for occiput posterior position, maternal body mass index, race, length of second stage, episiotomy, birth weight, and rotational forceps, OP head position was 3.1 (CI: 1.6-6.2) times more likely to be associated with anal sphincter injury than OA head position. Conclusion: Forceps-assisted vaginal deliveries have been associated with a greater risk for anal sphincter injury. Within this population of forceps deliveries, an OP position further increases the risk of third-or fourth-degree lacerations when compared with an OA position.
Anal incontinence is a socially and psychologically debilitating condition. 1 Despite underreporting, 2 prevalence studies suggest 8% to 18% of women have anal incontinence and 32% experience incontinence of flatus. 3 Damage to the anal sphincter mechanism occurring during childbirth is a leading risk factor for anal incontinence. 4 Studies estimate that up to 50% of women report anal incontinence after repair of severe sphincter lacerations. This suggests that obstetric repair of these injuries has limited success. [4] [5] [6] [7] [8] Factors that have been associated with anal sphincter laceration include nulliparity, [9] [10] [11] increased birth weight, [9] [10] [11] [12] midline episiotomy, [9] [10] [11] [12] [13] [14] [15] operative vaginal deliveries, [9] [10] [11] [12] [14] [15] [16] and fetal occiput posterior (OP) position. [17] [18] [19] Retrospective studies demonstrate a 1.5-to 8-fold increased risk of severe perineal lacerations with operative vaginal deliveries. 11, 14, 18, 20 Furthermore, a randomized controlled trial of 637 women found that anal sphincter lacerations occurred in 29% of women delivered by forceps. 20 Fitzpatrick et al 17 found a 7-fold increase in the incidence of anal sphincter injury in deliveries from a persistent OP position. 17 However, in a retrospective study of forceps and vacuum deliveries, Pearl et al 21 did not find an increased risk for severe perineal lacerations with an OP position.
Although it has been shown that both OP position and operative vaginal deliveries are independent risk factors for anal sphincter injury, it is not clear whether the presence of OP position results in an incrementally increased risk over that of forceps alone. The purpose of this study was to compare the incidence of significant perineal lacerations between OP and occiput anterior (OA) head positions in forceps-assisted vaginal deliveries. This information is particularly relevant as obstetricians-gynecologists search for modifiable risk factors for anal sphincter injury.
Material and methods
We performed a retrospective cohort study. After Institutional Review Board approval, the perinatal database was queried for all forceps-assisted vaginally deliveries at the University of North Carolina at Chapel Hill between January of 1996 and October of 2003. Women with multiple gestations, nonvertex presentations, attempted and failed operative deliveries, and stillbirths were excluded from analysis. Of the 746 forceps deliveries performed during the review period, 709 met inclusion criteria. Of these, 121 deliveries were excluded because of missing or incomplete hospital records leaving 588 that were included in the final analysis.
The primary outcome was the occurrence of a thirdor fourth-degree laceration. Fetal head position was obtained from the delivery note and classified as either OP or OA. All rotational forceps were included, and for the purpose of analysis, fetal head position was defined as the position after the rotation was complete. A subanalysis of the primary outcome, excluding rotational forceps, was also performed.
Maternal demographics included age, race, marital status, body mass index (BMI), and vaginal parity. The obstetric variables examined were frequency of inductions, epidurals, episiotomies, and shoulder dystocias, as well as the length of the second stage of labor. Neonatal variables included birth weight and head circumference.
Statistical analysis was performed with SPSS for Windows 12.0 (SPSS Inc, Chicago, Ill). Categorical variables were compared by using the c 2 test, and continuous variables were compared with the use of the Student t test. A logistic regression model was used to analyze the impact of various factors on severe perineal lacerations while controlling for possible confounding variables. A P value less than .05 was considered statistically significant. Odds ratios (OR) with 95% CIs are reported.
Results
The maternal demographic characteristics of the OP and OA groups are shown in Table I . The groups were similar in age, marital status, BMI, and vaginal parity. Of the OP deliveries, 72.1% had not had a history of a previous vaginal delivery compared with 80.4% of the OA births (P = .11). There was a significantly higher percentage of African American women (31.3% vs 17.7%, adjusted standardized residual 2.7) in the OP group and a larger number of white women in the OA group (48.8% vs 34.3%, adjusted standardized residual 2.2). Obstetric and neonatal characteristics are outlined in Table II . The OP and OA groups were similar with regard to inductions, epidurals, length of the second stage, shoulder dystocias, and episiotomy use. However, a larger number of mediolateral episiotomies were performed in the OP group compared with the OA group (8.8% vs 3.1%, P = .04). The OA group had a higher frequency of rotational forceps (16.2% vs 5.9%, P = .03), higher birth weights (3304 G 526 g vs 3093 G 777 g, P = .004), and larger neonatal head circumferences (34.4 G 2.0 cm vs 33.1 G 2.4 cm, P ! .001).
Overall, 35% of forceps-assisted vaginal deliveries resulted in a third-or fourth-degree laceration. The majority of forceps deliveries were performed from the OA position (88.4%) compared with the OP position (11.6%). Damage to the anal sphincter was significantly more common in OP cases compared with OA cases (51.5% vs 32.9%, P = .003). The unadjusted OR was 2.2 (95% CI, 1.3-3.6).
As depicted in Table III , univariate analysis revealed that OP position, length of the second stage, use of episiotomy, birth weight, and neonatal head circumference were associated with third-and fourth-degree lacerations. OP position retained its significance in a logistic regression model that controlled for the previously mentioned confounding variables, as well as for maternal BMI, race, and rotational forceps. In this multivariate model, OP position was 3.1 times (95% CI, 1.6-6.2) more likely to be associated with a severe anal sphincter injury than OA position. Episiotomy (OR 3.1, 95% CI 1.6-5.8) and length of the second stage (OR 1.3, 95% CI 1.1-1.5) were also significantly associated with anal sphincter injury.
Overall, rotational forceps accounted for 15% of the forceps deliveries; however, the majority of the rotational forceps were in the OA group (16.2% vs 5.9%, P = .03). To mitigate the potential impact of rotational forceps, these deliveries were excluded leaving a total of 499 cases. In this analysis, the OR was comparable at 2.3 (95% CI, 1.3-3.9).
Comment
Assisted vaginal deliveries and OP position have been shown to be independent risk factors for severe perineal lacerations. [9] [10] [11] [12] [14] [15] [16] [17] [18] [19] [20] In our population of forceps-assisted vaginal deliveries, OP position had a significantly increased risk of anal sphincter damage compared with OA position. These findings contrast with those of Pearl et al 21 who did not find an increased risk for severe lacerations with an OP position. However, in their study, forceps and vacuum deliveries were analyzed together. Furthermore, other reports have shown a reduced risk of sphincter lacerations with vacuum deliveries compared with forceps deliveries. 16, 22 Our study was designed to specifically address the potential additive risk of OP position in forceps-assisted vaginal deliveries. Our findings show that OP position confers a 52% absolute risk for anal sphincter injury in patients undergoing forceps delivery. These data suggest that clinicians should give consideration to alternative routes of delivery when faced with the combination of OP position and anticipated forceps delivery.
Our data also showed that length of the second stage and use of episiotomy were significantly associated with severe anal sphincter laceration, as highlighted in Table  III . These findings are consistent with the results from other studies and emphasize the importance of including these in the multivariate analysis. 18, 19, 22, 23 Higher infant birth weight and larger head circumference, 2 previously reported risk factors for anal sphincter injury, were more common in the OA group. Despite these results, the risk of sphincter laceration remained higher in the OP group, suggesting that OP position is, in fact, a clinically significant risk factor.
We suspected that rotational forceps would be associated with severe perineal trauma. To remove any impact of rotational forceps on anal sphincter injury, these deliveries were excluded. In this subanalysis, the odds ratio remained comparable (OR 2.3, 95% CI 1.3-3.9). Therefore, we determined that the use of rotational forceps did not influence our conclusions.
Unlike OP position, rotational forceps were shown not to be a significant risk factor for severe sphincter lacerations. Of the rotational forceps, a total of 39 infants were rotated from an original OP position to OA for delivery. Of the 39 infants, 12 (31%) resulted in a third-or fourth-degree laceration that is comparable to the 32.9% absolute risk for OA position and less than the 51.5% absolute risk for OP position. This limited data suggest possible improved outcomes when OP subjects are successfully rotated to OA; however, definitive conclusions necessitate further investigation.
Our population is consistent with that of other studies of operative vaginal deliveries. The mean age of our patients was similar to that of other reported studies. 12, 24 Overall, the rate of OP position is approximately 5% of all singleton, vertex vaginal deliveries. 18, 19, 22, 23 Because the OP position is associated with operative vaginal deliveries; [17] [18] [19] 22, 23 an increased rate of OP position was expected in our population. In addition, rates of OP position have been reported as high as 35% in 1 study of operative vaginal deliveries. 21 Therefore, our rate of 11.6% OP position lies within the reported range. Operative vaginal deliveries, specifically forceps deliveries, are known to be associated with a higher rate of third-and fourth-degree lacerations. The prevalence of severe perineal lacerations of 35% in this cohort is comparable to previous studies that have shown the incidence to be between 20% and 50% for forceps-assisted vaginal deliveries. 10, 13, 16, 21 A limitation of our study was the number of deliveries with missing data. Of the initial 746 identified forceps deliveries, 5% did not meet inclusion criteria and another 16% had missing or incomplete data regarding fetal head position or perineal laceration. Another limitation present in all retrospective studies is the possibility of misclassification bias. Verification of the accuracy of delivery position could not be performed. Although we would expect such misclassification to be nondifferential, its presence would still serve to blunt any significant effect identified.
Our study found that OP position confers an increased risk for severe perineal lacerations compared with OA position in forceps-assisted vaginal deliveries. This is important because operative vaginal delivery is a significant modifiable risk factor for anal sphincter injury. As a result, serious consideration regarding the significantly increased incremental risk of anal sphincter injury ought to be given before performing a forcepsassisted vaginal delivery with an OP head position. Prospective cohort studies or randomized trials are needed to determine whether we should offer alternative management plans for patients with OP positioned fetuses given the potential long-term sequelae of severe anal sphincter injury.
